Introduction: Since 01. 01. 2015 the new Munich nomenclature III for gynaecological diagnostics of the cervix has been in force. The changes have led to controversial scientific discussions. This study reports for the first time on the consequences. Materials and Methods: The present data are based on smear screening results for the year 2014. The data of 63 134 patients were evaluated. Results: 2.27 % of all smears were remarkable. Group IIa was assigned to 0.91 %. Group II-p was somewhat more frequently recorded than group IIID1 (0.59 vs. 0.53 %). Groups IIID1 and IIID2 were found in 0.53 and 0.61 %, respectively, of the cases. Agreement with histology was found in 36.84 and 44.68 %, respectively. Glandular lesions represented the most frequent changes in group III. Histological clarification was obtained for 0.18 % of all remarkable findings. The relative incidence of high-grade precancerous conditions (CIN III) and invasive tumours amounted to 0.1 %. Conclusion: A close communication between gynaecologists and cytologists is mandatory for the correct usage of the new nomenclature. The future annual statistics of the health insurances can now be analysed in more detail. A statistical classification of glandular epithelial changes is now also possible for the first time. The heterogeneous group IIa constitutes an unnecessary uncertainty for patients and physicians. The splitting of the group IIID does not appear to have any advantage for the further clinical management. Further studies are needed to show whether or not the classification can stand up to international comparisons.
With an incidence of 2.2 % of all new cancer diseases in women, cervical cancer belongs among the less common organ malignancies in Germany. In parallel to the introduction of Papanicolaou staining [1] as a cytological screening test of the uterine cervix, there was a marked decline of 80% in the incidence of cervical cancer in Germany. For 2012 with an annual number of participants of more than 16 million women, 4600 new cases (9.0/ 100 000 women) are expected [2] . Since 1990 the cytological evaluation of cervical smears in Germany has been based on the Munich nomenclature II. This consists of 5 groups (PAP I-V), which describe the widely varying degrees of dysplasia ranging through to invasive carcinoma [3] . On account of the newest findings on the tumour biology of cervical cancer and the increased demands on the sensitivity of screening methods together with the marked decline in the incidence of the disease, the nomenclature has been revised by the Cytology Coordination Conference (KoKoZyt) and was published at the beginning of 2014 [4] . This nomenclature is legally binding in Germany since 01. 01. 2015 [5] . The changes are listed below: " with retention of the groups I to V, subgroups have been introduced " suffixes in the subgroups show the type of epithelium concerned " group IIID has be further divided into IIID1 and IIID2 " a new group "IIa" has been created for patients with unremarkable smears but with remarkable case history/clinical findings " group II has been redefined [4] . The agreed new features in the Munich nomenclature III have in part been met with strong resistance and have already led to controversial discussions [6] [7] [8] [9] . Against the background of possible far-reaching changes in cancer screening for the uterine cervix within the framework of the National Cancer Plan [10] , a critical discussion of the new Munich nomenclature III is called for.
Aim ! Up to now there have been no comprehensive evaluations of the new Munich nomenclature III for gynaecological-cytological diagnostics of the uterine cervix. A confrontation between the old and new nomenclatures with comparisons of statistical distributions has not yet been undertaken. In particular, data for the correlation between cytological findings and histological results have not been examined. The aim of this study was to carry out an analysis of statistical findings according to the new nomenclature and to illustrate the consequences in comparison with the old nomenclature. In addition, a detailed consideration of the individual categories of finding as well as a correlation of cytological smears requiring clarification with the results of histological samples have been undertaken. Finally, the statements postulated by the KoKoZyt about the statistical frequencies of the individual groups of findings were checked.
Material and Methods

!
Data acquisition
The Cytological Institute ZYDOLAB in Dortmund is a clinical laboratory with a supra-regional patient collecting area. It represents a cross-section of the women participating in cervix screening in Germany. Screening diagnosis for cervical cancer in Germany is available once per year for women aged 20 years and over and comprises a gynaecological examination of the female genitalia with a smear test and subsequent cytological evaluation. The data for the present study are from gynaecological smear screening tests performed in 2014. For this purpose all samples taken between January and December 2014 and sent to the cytological institute ZYDOLAB in Dortmund within the framework of cancer screening were taken into consideration. So-called "curative" smears, i.e., control smears taken in the same year do not count here in the sense of health insurance benchmarking according to the guidelines for quality assurance of the German Medical Association [11] . Furthermore, all histological findings reported to the institute up to February 2015 for cases of cytology requiring further clarification were also considered. The study was approved by the Ethics Commission of the Ruhr University Bochum (Register No. 5189-14).
Cytological diagnostics and statistical analysis
The smears taken from the uterine cervix in the course of cancer screening were stained according to the method of Papanicolaou [1] and subsequently evaluated by an experienced examiner according to the standards for quality assurance measures of the German Medical Association [6] . Since publication of the new Munich nomenclature III in January 2014 evaluation of the samples in the laboratory was carried out according to the old and the new nomenclature. The data were recorded with the help of a software programme (Pegasus Datensysteme, Munich). Remarkable samples were first screened by at least 2 further assistants and then evaluated by 2 further medical experts and subsequently classified. In the framework of the present study, in addition, findings including age of the patient, remarkable previous findings, additional clinical details, relevant prior diseases and histology results for findings needing clarification were anonymised and entered in a Microsoft Excel data base (Microsoft Corporation, Redmond, USA) and statistically analysed with the help of functions in Microsoft Excel and SPSS (International Business Machines Corporation [IBM], Armonk, USA).
Results
!
Altogether data from 63 134 patients were acquired. The average age of the patients amounted to 42.9 years (median 42 years, range 20-99 years). The number of patients who had undergone a total hysterectomy was 7835 (11.7 %). l " Table 1 illustrates the statistical evaluation of the smear findings according to the old nomenclature as well as the corresponding results according to the new nomenclature. Altogether 67 samples (0.11 % of all samples) could not be classified or could only be classified with limitations. The reasons for this were an inadequate fixation, too little or even no cell material, extended artificial or severe degenerative cell changes and massive cell overlaps.
PAP I/II
Group I according to the old nomenclature was assigned in 618 cases (0.98%). According to the new nomenclature this makes group I with 61 122 cases (96.81 %) by far the most frequent group. In comparison, group II was assigned 61 604 times (97.58 %) according to the old nomenclature and thus represents the most frequent group. According to the new nomenclature group was, with a total of 524 cases (0.83%), in comparison markedly less frequently assigned.
PAP II a
The newly defined group IIa in the Munich nomenclature III was assigned in 576 cases (0.91 %) (l " Table 2 ). The most frequent reason for assignment of a smear sample to this group was, in 484 cases (84.17 %) the cytological or histological detection of mild or moderate dysplasia on squamous epithelium of the cervix (group IIID1/2 or, respectively, CIN I/II) in the previous gynaecological examination.
PAP II
Group II according to the new nomenclature describes findings that have "limited protective value". The collective of group II-p patients with an average age of 34.8 years was markedly younger than the entire collective (p < 0.0001). The classification of a sample to group II-p was made from a morphological point of view in 305 cases (82.4 %) on the basis of koilocytic or horny changes in cytoplasm with only minor changes of the nucleus which were interpreted as a sign of HPV infection (l " Table 3 ). On the other hand, 65 samples (17.6 %) were classified as "II-p" on the basis of nuclear enlargements of squamous epithelium with mild dysplasia and changes of core shape in inflammatory cell pictures. According to the new nomenclature the group II-g describes "cervical gland cells with anomalies that range beyond the spectrum of reactive changes". In the present collective this was the case in 132 patients (0.21 %). For a total of 29 patients (21.96%) a control smear was performed during the data collection period. 28 (96.55 %) of these smear controls were inconspicuous and in one case (3.45 %) pronounced atypia of the cervical gland epithelium (III-g) were detected in the control smear. On histology a polyp of the cervix was diagnosed. In group II-e according to the new nomenclatures, unremarkable endometrial cells found in the second half of the menstrual cycle of women over 40 years of age are collected together. In the present collective the smears of 22 patients (0.03%) were assigned to this group. Of these patients, 16 had perimenopausal and 2 postmenopausal statuses. The latter 2 women underwent a histological examination by fractional abrasion which was unremarkable in both cases. In 4 further cases unremarkable endometrial cells were found in the second half of the cycle of premenopausal women.
PAP III
l " Fig. 1 illustrates the 88 cases (0.14 % of all sample) unclear or, respectively, equivocal findings (group III) and the results of their further clarification. Histological clarification was carried out in 12 cases (13.6 %) (l " Fig. 2 ). Thereby for the 11 cases of a cytologically identified III-g sample, the following histological diagnoses were deduced: inflammatory changes (n = 4), polyp of the uterine cervix (n = 3), severe dysplasia of the squamous epithelium (n = 2), squamous cell carcinoma (n = 1) and atypical changes in endometrial cells (n = 1). In one of the samples assigned as III-p the diagnosis of a vaginal cancer was confirmed.
PAP IIID
Among the total of 720 samples that were classified as IIID according to the old nomenclature, 335 (46.53%) were assigned to group IIID1 and 385 (53.47 %) to group IIID2 according to the new nomenclature. Histological clarification was performed in 66 cases (9.17 %). l " Table 4 gives an overview of the histology results.
Thereafter microscopic tissue examinations revealed IIID1 in 19 cases (5.67 %) and IIID2 in 47 cases (12.21 %).
PAP IV/V
Thirty samples (0.05 %) were classified by cytology as PAP IV (l " Tab. 5). Of these, 26 samples were assigned to the group IVap according to the new nomenclature. Histologically these findings correlated with CIN III in 22 cases. The cytological finding "V" was assigned in 7 cases (0.01 %). Hereby in the 5 cases of V-p according to the new nomenclature, the diagnosis of an invasive squamous cell carcinoma was made 4 times and the diagnosis of a severe dysplasia (CIN III) was made once by histology. In the 2 cases of V-g, there was one diagnosis each of an invasive squa- 
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Group III (n = 88) Cytological controls (n = 4) mous cell carcinoma and an invasive adenocarcinoma, respectively.
Discussion
!
Since 01. 01. 2015 the Munich III nomenclature for gynaecological cancer screening of the uterine cervix [5] has replaced the previously used classification scheme according to Munich II [3] . In accord with the agreement on quality assurance measures postulated by the German Medical Association [5] it is now obligatory to report the findings of smear tests according to Munich III. The basic skeleton of the classification of findings into the groups I-V according to Munich II remains intact. A first decisive change is the new definition of group II: this now exclusively encompasses cell pictures that represent a potential risk for the development of dysplasias and for which the "protective value is limited". This major change is also reflected clearly in the statistics of the present collective: according to the old nomenclature group I would have been assigned to merely 0.98 % of all screening examinations, while this is the case in 96.81 % according to the new nomenclature. If we include the newly created group II as well, altogether 97.73 % of all cell pictures could be classified as inconspicuous. On the other hand, the heterogeneous group II according to the old nomenclature represents 97.58 % of all smear examinations without differentiating between changes that have a potential risk for the development of dysplasias and those that do not. According to the new nomenclature, the differentiated consideration now results in group II being assigned to 0.83 % of all screening cases. The Munich nomenclature III includes the newly created group IIa. This group describes "unremarkable findings with a remarkable case history". A remarkable case history means a conspicuous cytology or histology finding in the previous examination. Similarly, conisation with detection of dysplasia in the resection margins and abnormalities on colposcopy ("major changes") are considered to be conspicuous features. Only when group IIa has been assigned twice in succession a subsequent classification as group I again is possible. On the other hand, the following constellations do not justify an assignment to group IIa: a conisation with dysplasia-free resection margins, follow-up due to cervical or vaginal cancer or VAIN, the isolated detection of a positive high-risk HPV test or malignancy in a neighbouring localisation (e.g., endometrial cancer) [12] . In our collective, 0.91 % of all screening examinations were assigned to group IIa. By far the most frequent reason for assignment of a finding to group IIa was the cytological or histological detection of a mild to moderate dysplasia of cervical squamous epithelium (group IIID1/2 or, respectively, CIN I/II) in the previous gynaecological examination, amounting to 84.17 % for this patient collective. In less than 1 % did the current clinical details such as, e.g., abnormalities on colposcopy, allow assignment of an unremarkable finding to group IIa. Since the responsible cytologist is very heavily dependent on receiving exact details from the clinician in the finding group IIa, the authors consider this newly created group to be problematic. Furthermore, this finding category represents a heterogeneous group with varying oncogenic potential that cannot be defined exactly and that is also not provided for in the commonly used international Bethesda nomenclature [13] and thus cannot be compared with the latter. A further innovation is the introduction of suffixes that enable the recognition of the suspicious cell type in the smear. The newly defined group II is accordingly divided into subgroups. The most frequent subgroup was group II-p that was assigned in 0.59 % of all screening examinations. This group describes especially mature squamous cells that under the influence of a HPVmediated infection of the epithelium, present koilocytic cytoplasm changes or dyskeratocytes but without showing nuclear changesas with a mild dysplasia. In the great majority of cases this affects young women aged between 20 and 35 years which can be explained by the high prevalence of HPV infections of up to 50% in this age group [14, 15] . However, the authors also have seen nuclear changes in squamous cells in inflammatory cell pictures that cannot be explained only on the basis of a reactive change and behind which also dysplastic changes may be concealed in group II-p. Group II-g of the new nomenclature describes cervical gland cells with "anomalies that range beyond the spectrum of reactive changes". In the present collective these amounted to 0.21 % of all screening examinations. Frequent changes that justify the assignment to group II-g are polyps on the uterine cervix, changes due to smear tests (brush biopsies) or a contraceptive spiral in utero. Dysplastic changes in connection with an assignment to group II-g were not observed in our collective. In group II-e of the new nomenclature are collected unremarkable endometrial cells found in cervical smears collected from women over 40 years of age in the second half of their menstrual cycles. In the present collective this group constituted 0.03 % of all examined samples. In the great majority of the cases these are women in the perimenopausal phase of their lives. In this context, Moroney et al. described a higher risk for uterine pathologies [16] . For postmenopausal patients the risk for uterine neoplasias increases markedly to 10% [17] . As in our collective, the general experience is that exact details of the last menstruation are lacking so that a precise classification in this finding group is very often not possible. Group III evaluates "unclear and equivocal" changes among which high-degree dysplasias (> CIN 2) or invasive cancers cannot be excluded with certainty. Altogether, this group was represented with an incidence of 0.14 % in the screening. Up to date a precise statistical evaluation of the actual lesions in group III has not been possible. With the help of the suffixes exact assignments can now be made. It now appears that glandular lesions represent the most frequent changes in group III (0.1 % in the screening). Accordingly, abnormal glandular epithelial changes (II-g and III-g) were detected in 0.30 % of all screening smears. In our collective unclear changes of immature squamous epithelium occurred in 0.03 % of the cases and confirmed the conclusions of KoKoZyt and other authors on the statistical frequency of this group [18, 19] . Histological clarification was realised in a total of 13.6 % of the cases whereby unclear alterations on glandular epithelium (III-g) were clarified in the great majority of the cases. High-degree dysplasias (> CIN 2+) and invasive cancers were diagnosed in total in 5.6 % of all examined samples. It was confirmed in our collective thereby that high-degree dysplasias (> CIN 2+) and invasive cancers are more common with glandular changes than with squamous epithelial lesions (6.67 vs. 4.54 %). However, these figures differ markedly from conclusions of the KoKoZyt according to which high-degree lesions and invasive cancers can be expected for about 75 % of the samples classified as III-g and for about 35 % of those classified as III-p [18] . On the one hand, this discrepancy can be explained by the fact that not all histologically clarified cases were forwarded to the cytology laboratory within the framework of acquired annual statistics. On the other hand, only data for the year 2014 were an-alysed. It can be assumed, however, that the actual figures are higher. In this context the future annual statistics of the health insurances will clarify the matter and it will be possible to exactly define the risks of the respective subgroups. Corresponding to the differing remission rates [20] [21] [22] [23] , group IIID is subdivided in the Munich III system. Thus, in the screening collective, IIID1 and group IIID2 findings occurred in 0.53 % and, respectively, 0.61 % of the cases. Accordingly, the screening group II-p was assigned somewhat more frequently than the group IIID1 (0.59 vs. 0.53 %). These data thus do not agree with the statement that "in screening the case number in group II-p should be markedly lower than that in group IIID1" [18] . This is also not to be expected because the HPV prevalence is on the whole very high [24, 25] , but, at the same time, there is a high potential for regression [26] . Group II-p thus emphasises the biological significance of HPV infection as being reversible. In the old nomenclature the unofficial groups "IIw" or "IIk" were often used for this situation, but they do not appear in any statistics and their definitions are not clear. Histological clarification of dysplastic findings, as to be expected, was less frequently carried out for mild dysplasias than for moderate dysplasias (5.67 vs. 12.21 %). A correct agreement between cytology and histology was seen in merely 36.84 % (CIN I) or, respectively, 44.68 % (CIN II) of all findings. In 32 % of all cases a higher grade of dysplasia was found. Accordingly, clinical management should not be based solely on the cytological cell picture. The available data thus call into question the recommended clinical management according to which a differential colposcopic examination is indicated after 12 or, respectively, 6 months in cases of IIID1 or IIID2 findings [18] . Evidence-based data in support of this procedure from prospectively examined collectives are still lacking. Moreover, a nomenclature defines and names specific categories of findings. Without consideration of further important factors such as, e.g., age or HPV status, clinical management cannot be based on the cytological cell picture alone. The formulation of clinical algorithms is rather a task for evidence-and consensus-based guidelines. In our collective, group IV was assigned in 0.05 % of the cases, mostly squamous cell dysplasias (28 of 30) were described. With the exception of one case, cytology correlated with the histological diagnosis of severe dysplasia or, respectively, an invasive cancer. The differentiation between moderate and severe dysplasias of the squamous epithelium is thus meaningful. Accordingly the further management procedure should differ from each other. In comparison with the Bethesda nomenclature [13] , the new Munich nomenclature has an advantage in such a situation in that moderate (IIID2) and severe changes (IV) are not grouped together. Thus over-therapy in the form of conisation can be avoided. Furthermore, glandular lesions are also included in group IV. Only in this way will it be possible in future to handle the increasing number of adenocarcinoma in situ cases [27] [28] [29] . Finally, group V describes invasive cancers. In these cases also, the origin of the cellular changes is more exactly described by the use of suffixes so that, in future, an exact statistical treatment will be possible. Overall it is fair to say that according to the new nomenclature, 2.17 % of all screening examinations presented abnormalities in the sense of cancer prevention whereas the exact number according to the old nomenclature cannot be determined on account of the heterogeneous group II. The histological clarification rate of conspicuous findings amounted to 0.18 % (n = 117). The relative incidences of severe precanceroses (CIN III) and invasive tumours amounted to 0.1 % (n = 60). The Pap test in women without a uterine cervix is of no use [30] . With more than one in every 10 patients, the rate of women who had undergone a total hysterectomy but still participated in the screening is surprisingly high. Accordingly in Germany as well as in other industrialised countries the appropriate recommendations are not being followed [31] .
Conclusions ! Close communications between the gynaecologist and the cytologist are indispensable for the correct usage of the new nomenclature. It will be possible to analyse future annual statistics of the health insurances in more detail. The heterogeneous group IIa represents an unnecessary source of uncertainty for patients and physicians. The statistical classification of glandular epithelial changes is now possible for the first time. The division of group IIID does not appear to have any advantages for the further clinical management. Whether or not an international comparison of the classifications is guaranteed must be investigated in further studies.
